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Abstract: Nowadays, in order to meet the demands of the global dynamic market and eliminate 
its disturbances, the supply chain and its integration across different organizations has become a 
competitive business advantage along the production processes. In particular, the mechatronic 
industry is very sensitive to these requirements. Our research deals with modelling the supply 
chain in order to manage and implement a simulation platform. Basically, we develop a 
modelling solution for an industrial environment composed of mechatronic Small and Medium 
Enterprises located in Savoie (France). The study is based on elements from real applications and 
the SMEs network organization. An analysis of the domain helped us to develop concepts and a 
modelling approach adapted to these companies. In this work, we present the area studied, the 
methodology used to construct the conceptual model of the supply chain, its structure and 
management rules. Then, we present the model obtained. Finally, we apply this conceptual model 
to a case study. 
Keywords: SMEs, supply chain, modelling methodology, conceptual model, simulation 
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 1 Introduction 
The integration of the supply chain between the various actors is a major strategic challenge and a strong 
competitive advantage. Indeed, the supply chain is a complex macro-system, first due to the variety of the 
organizational structures involved and the relationships between them, and secondly due to the strategic 
decisions that must be made. 
Small and Medium Enterprises (SMEs) evolve in an unstable and complex economic environment. In 
order to survive and to be able to support the supply chain’s requirements (internal factors: influent 
actors, delay, consumer satisfaction, etc.) and market requirements (external factors: competition, 
unpredictable mutation, etc.), SMEs have to collaborate together to achieve their goals without losing 
their autonomy and identity (Villarreal Lizarraga et al., 2005; Julien, 1997). 
The industrial environment of Savoie, corresponding to our research field, consists of numerous 
productive SMEs in the mechatronic industry working together to achieve a common goal in a complex 
global supply chain. We are interested in mechatronic SMEs as represent a relatively new concept that 
has emerged in several industrial areas that need to integrate mechanical, electronics and computer 
knowledge simultaneously into production. These SMEs are an economic and a competitive advantage 
for the survival and the prosperity of the region’s economy. 
Due to the complexity and heterogeneity of a supply chain composed of SMEs and the lack of work 
in this area, we have focused our research in this direction. For all these reasons, we propose to study the 
structure and the SMEs dynamic behaviour in their overall supply chain. 
In this paper, we present an analysis of the industrial environment as well as the modelling approach 
in the context of mechatronic SMEs. Thus, this work is divided into three main parts. The first part 
presents a study of the existing situation concerning theories discussed in literature. In the second part, 
we define the modelling methodology which is inspired from research in literature. Then in a third part, 
we develop a conceptual model representing our vision of supply chain. The last section concludes the 
paper by developing the model based on a real industrial case. 
2 Literature overview 
In this section, we define the place of SMEs in the supply chain and in supply chain management (SCM) 
based on the literature. We also present the problem which encouraged us to try to reduce the complexity 
of supply chain in this context. Moreover, in the last part we present the different modelling visions in the 
supply chain and SCM field. 
2.1  Supply chain and SCM 
The supply chain concept was born in the 90s when the management techniques in the business world 
had evolved from separate logistics to collaborated logistics. According to Christopher (Christopher, 
1992), the supply chain can be seen as a network of companies involved in the different processes and 
activities both upstream and downstream that create value in the form of goods and services brought to 
the final consumer. 
As such, a company’s success lies in its ability to integrate the managerial processes of the supply 
chain but also to coordinate with other actors (Drucker, 1998; Lambert and Cooper, 2000). 
According to Bagchi and Skjoett-Larsen (Bagchi and Skjoett-Larsen, 2005), the integration can be 
defined as a complete collaboration between decision-making levels: strategic, tactical and operational 
level. It is based on 5 interrelated key points: 
 Sharing of information and communication 
 Collaboration among the actors of the supply chain 
 Collaboration leading to sharing risks, costs and benefits 
 Sharing of technical expertise, ideas and institutional cultures 
 Organization 
 In fact, to be able to talk about a successful SCM tool, we must consider the supply chain structure, the 
processes that add value and the management components that define how to manage the entire supply 
chain (Cooper et al., 1997). 
2.2  SMEs role in the supply chain 
On the one hand, we have found a lot of work in literature dealing with the integration of the supply 
chain from a big company’s point of view. In this case, the company is considered as the heart of the 
supply chain structure. This point of view mainly focuses on the producing company’s performance and 
pushes other companies to fulfil the requirements of this major company or to synchronize with its 
manufacturing system. 
On the other hand, SMEs are embedded in a complex and unpredictable system subject, in the same 
time, to economic and social mutations. According to Julien (Julien, 1997), to find an equilibrium 
between big companies and SMEs, the SMEs must maintain and even improve their competitiveness in 
an increasingly competitive market. This competitiveness can be achieved by the control of information 
and processes but also thanks to a network structure. 
Indeed, a SME in a supply chain becomes more efficient when it evolves into a network. Mallidi et al 
(Mallidi et al., 1999) explain the advantages for SMEs to cluster into a SMEs network as it provides: 
 Access to new markets by manufacturing new products that are out of reach of a single SME 
 Increased productivity by grouping and aligning the productive capacity of each actor of the network 
 Improved responsiveness thanks to common responses to the disturbances which are unbearable by a 
single actor 
 Improved use of resources by avoiding functions duplication in the cluster. 
The theory of a SMEs network, which is based on collaboration, cooperation and coordination, is a 
crucial roundabout for its management strategy. These alliances will reduce their vulnerability which 
stresses SCM integration in an overall supply chain context. This philosophy is explained by Assens 
(Assens, 1994): “the enterprises network is based on an autonomous and independent SMEs network 
which interacts in the context of mutual trust relationships to reduce the uncertainty of their environment. 
During these local interactions, a global organization form emerges in the absence of a central regulatory 
entity.” 
2.3  Modelling approach 
Modelling is a mechanism that reflects the real system which, when coupled with simulation, provides a 
very powerful decision-making tool. This tool can consider the dynamics of the system and the behaviour 
of different autonomous actors. 
The literature is unanimous on the positive role of modelling and simulation (M&S) in the study, 
analysis and performance evaluation of complex systems. For example, some authors (Lee et al., 2002; 
Longo and Mirabelli, 2008; Ingalls, 1998) highlight the features and advantages of a decision-making 
tool based on the modelling and discrete event simulation. The M&S approach has been adopted in 
several works in order to reduce the complexity of the SCM and evaluate its performance (Bagchi et al., 
1998; Labarthe et al., 2007). 
Indeed, the simulation translates the supply chain conceptual model and recreates the complexity and 
highly stochastic environment of a real supply chain. The conceptual model defines the concepts (entities 
involved) and parameters that give a supply chain manager the possibility to analyze different scenarios 
by changing the input parameters (Longo and Mirabelli, 2008). 
Several orientations of supply chain modelling arise when studying literature. On the one hand, 
Thierry (Thierry, 2003) provides two orthogonal visions: the Product Vision and the Company Vision. 
 The Product Vision considers the supply chain dedicated to the product (or product line); from the 
raw materials to the final customer. It focuses on the product flow to define the starting and end 
points of the supply chain. Rota et al (Rota et al., 2002) define the supply chain dedicated to a 
 product (or family of products) as “all companies involved in the processes of manufacturing, 
distribution and sales of the product, from the first of suppliers to the ultimate customer”. 
 The Company Vision is centred on the company rather than on the product. In this case, the object is 
the supply chain of the company. This vision focuses on the company modelling, as an organization 
within a supply chain with all the products it manufactures and all the relationships it might have 
with other actors in the supply chain. Many models have been proposed in this perspective among 
them the famous SCOR model, or the model proposed by Kearney (Kearney, 1994). 
These two visions are disjointed. They can not be handled at the same time due to the number and the 
complexity of the separate supply chains crossovers. On the other hand, two other visions can be found in 
the literature: the Process Vision and the Structure Vision. 
 The Process Vision is based on the process classification according to the level of decision-making 
(Chopra and Meindl, 2001; Stevens, 1989): strategic, tactical and operational. This point of view 
deals with identifying processes that operate in the supply chain and their levels of decision-making. 
 The Structure Vision has been proposed by Cooper et al. (Cooper et al., 1997). It considers the 
structure of the supply chain which is made up of: 
 Actor’s type: in a model, the actors who have an important decision-making role (primary 
actors) should be identified as well as those who synchronize activities without taking part in 
the decision-making (secondary actors). 
 Network structure: the structure is defined in two dimensions: horizontal and vertical. The 
horizontal dimension defines the different roles that actors can have in the supply chain 
(suppliers, producers, etc.). The vertical dimension defines the number of actors for each role. 
 Relationship characteristics: the actors share several processes that define their behaviour 
characteristics in the supply chain (management process, control and monitoring or 
outsourcing). 
These two visions are complementary: the choice of one does not exclude the use of the other one in the 
same time. The first defines the supply chain from a process point of view and the second from an 
organizational point of view. 
3 Research scope 
According to a survey that we conducted in the mechatronic companies in Savoie (France) and using 
previous investigations carried out, we have found out that the industrial environment is mostly 
composed of subcontracting SMEs specialized in mechatronics. Several features of mechatronic supply 
chain in the region have been drawn from the questionnaire: 
 Complexity: the supply chain is composed of several autonomous and independent actors. The 
relationships between the actors differ depending on the objectives and geographical location. In 
fact, there are network companies working together to achieve a given process. Each actor may be 
seen as an expert actor for a specific activity. 
 Decentralization/outsourcing: it is a strategic decision due to globalization and the desire to reduce 
costs. The SMEs studied are mostly subcontractors, which are not necessarily located in the same 
region or even in the same country. 
 Lack of visibility in the overall supply chain: SMEs collaborate by linking their activities to achieve 
an objective or a process. Or, as a result of the previous characteristics (decentralization and 
outsourcing), the supply chain is divided into many sites spread over several geographic locations 
depending on their purpose or activity in the overall supply chain (supply, manufacture, distribution, 
etc.). These sites only have a local visibility but are coordinated with other sites through product 
flows. 
 In the following section, we discuss the scope of our research, namely a supply chain in SMEs 
mechatronics. M&S of the supply chain behaviour in the SMEs mechatronic context is a challenge and a 
growing need expressed by professionals. 
Our choice of the M&S approach is justified, on the one hand, by the lack of analytical models to 
model the dynamic of the overall supply chain with all its complexity and on the other hand, by the 
power of simulation to manage stochastic behaviours of the supply chain (Lee et al., 2002). 
4 Modelling methodology 
In the previous part, we have defined the different points of view adopted to model a supply chain. In this 
section, we present the modelling methodology we followed. It combines simultaneously the Structure 
Vision with the Process Vision. These two visions are based on the Product Vision which represents our 
modelling framework. 
To generate the conceptual model, we propose an incremental methodology based on these three 
visions (Figure 1). In each step, a vision is applied to construct and to refine the conceptual model. The 
result of each step (intermediary model) will be the input of the next one. Hence, at the end of the three 
steps, the architecture of the conceptual model is obtained. 
Figure 1 Methodology framework 
 
4.1  Product Vision 
This vision leads us to define a first abstract model of the supply chain. This first model follows the 
product life cycle. Thus, by adopting a product point of view, we identify the frame of the supply chain 
which consists of: 
 The environment characterized by the flow circulation and the different steps of the product’s 
transformation as well as the related disturbances. 
 The organizations needed to guarantee the physical flow management. They carry out one or several 
transformation stages of the products. Knowing that the application context is a supply chain 
essentially composed of SMEs, the organizations involved can be a network of firms that collaborate 
to accomplish one or several transformation stages. 
4.2  Structure Vision 
On the basis of the abstract model provided by the previous step, the Structure Vision details the 
organizations that are involved and also the physical environment. This vision is based on the 
identification of three essential elements: involved entities, vertical and horizontal hierarchy as well as 
the organizational relationships between them. 
Structure Vision 
- Defines the environment architecture
- Defines the organization’s architecture 
Intermediary conceptual model
Product Vision 
- Defines the environment type
- Defines the organisation types 
Abstract model
Process Vision 
- Identifies the processes
- Integrates the processes in the model 
Conceptual Model 
  The structure vision of the environment is the part containing the physical flow. Then, we need to 
model the product flow and the resources needed to achieve its transformation. 
 The structure vision of organizations consists in identifying the actors who take part in the network. 
 Actors will be prioritized in the organization according to their involvement in the level of decision-
making and the tasks that will be awarded. The information flow management will be different 
depending on the level of decision-making. 
The application of this step allows us to build a more detailed intermediate model. 
4.3 Process Vision 
While implementing Process Vision, various categories of processes can be identified. This can be done 
according to the level of decision-making, but also depending on the actors’ relationships. These 
relationships can be classified into two categories: 
 Management and control: contains the processes that ensure suitable decision implementation in the 
perspective of a continuous improvement of processes in terms of added value. 
 Synchronization: contains processes for exchanging information and physical flows according to a 
processes scheme developed and already predefined by the decision-making layers. 
At the end of this step, we get a refined conceptual model of the supply chain. 
5 Conceptual model generation 
In this section, we present the generation of the conceptual model as applied to SMEs context following 
the different phases of the proposed methodology. The objectives are to identify the concepts of the 
model, its architecture and processes. 
5.1 Applying “Product Vision” 
By applying the Product Vision method, we get a first abstract model of the overall supply chain (Figure 
2). 
Figure 2 Abstract model of supply chain 
 
 
This model consists of: 
 An environment defined by the space allocated to the product flow and management between the 
elements of the supply chain known by the internal resources as well as all the external elements that 
can influence the chain activity. 
SSC(1) SSC(n)
Interaction
Perimeter of 
influence 
Perimeter of 
influence 
Shared perimeter of influence
Environment
Visibility Visibility
  Sub Supply Chains (SSCs): each SSC represents a group of SMEs which collaborate to achieve an 
internal aim and/or the overall objective of the overall supply chain. The SSC is responsible for the 
processing of the product in a certain stage of its life cycle. 
 A perimeter of influence (boundary) representing the visible environment for the SSC and on which 
it can act by internal conferring (if the action does not disturb the environment located outside of the 
limit of its visibility) or by conferring with other SSCs. 
 A shared perimeter of influence representing the area of flow transfer between two SSCs. It is a 
shared zone where two SSCs coordinate their activities to allow the transfer of flow. 
This abstract model is the first result of applying Product Vision. In the following paragraphs, we detail 
this model by applying the other two visions to structure the architecture and the processes of the abstract 
model. 
5.2 Applying “Structure Vision” 
In this stage of modelling, we detail the internal architecture of the SSC and the environment which is 
visible through its perimeter of influence. 
In the conceptual model, a SSC defines a network of companies that collaborate to achieve common 
goals (internal and/or external). It consists of three layers representing the different levels of decision-
making (Figure 3). Each layer is composed of several concepts and plays a specific role in the SSC. 
Figure 3 Layers of the SSC 
 
 
The first top layer called the Monitoring System is the intelligent layer of the SSC. It ensures the 
monitoring and the control of the other SSCs’ layers as well as the coordination with the other SSCs of an 
overall supply chain. Indeed, it analyses the information coming from the Execution System and 
establishes the necessary metrics. Based on these metrics, it measures the SSC performance and acts on 
the other layers accordingly. This system must also coordinate decision-making activities with the other 
SSCs in the supply chain in order to optimize the product flow and to achieve the overall objectives. At 
the monitoring layer, the flows are managed by different components. These components are the units 
responsible for the decision-making and control. As presented in Figure 4, the Monitoring System layer is 
composed of Monitoring Actors (MAs) which can be defined as follows: 
 A Monitoring Actor (MA) is the concept that models an intelligent actor. It represents the actors 
involved in all SSC layers and particularly in the Monitoring System for decision-making activities 
and the control of the other SSC layers and the overall supply chain. In some cases, some MAs 
involved in the Execution System could have dual roles or objectives (synchronization / monitoring). 
Measurement
Monitoring System
Decision 
SSC 
Observation
Execution System
Action 
Physical System
 Figure 4 Monitoring system 
 
 
 
 
 
 
 
The second layer is the Execution System. It corresponds to the reactive layer of the SSC. Firstly, it 
synchronizes the operations of the Physical System according to the information flow gathered from this 
system. Secondly, it is a reactive system; it acts on the Physical System by observing it and its perimeter 
of influence. In exceptional situations, the Execution System refers to the Monitoring System for 
coordination and decision-making. The Execution System layer (Figure 5) is composed of two types of 
actors: the Monitoring Actors (MAs) and the Executive Actors (EAs). These actors apply a reactive 
control method on the Physical System layer. 
 Executive Actors (EAs): the EAs act on the Physical System changes by applying a reactive control. 
They observe the physical environment and, from the captured perception, they synchronize the 
operations of the Physical System in order to prevent and/or correct disturbances. 
 Monitoring Actors (MAs): a MA in the Execution System is identical to a MA in the Monitoring 
System. However, in this case, the control activity of a MA is the synchronization of the physical 
flow. 
Figure 5 Execution system 
 
 
 
 
 
 
 
 
The third layer corresponds to the Physical System. It is the visible part of the environment for a SSC 
corresponding to its perimeter of influence. It contains the elements that model the physical flow and the 
resources needed to achieve the SSC’s goals or to process an operation. As it is presented in Figure 6, the 
Physical System is composed of concepts that are passive towards themselves and are controlled by the 
other layers of a SSC: 
 Moving Entity (ME): it models the physical flow (or product) in circulation (motion) into the supply 
chain. 
 Resource (R): this concept models the resources needed for actors to carry out their tasks or 
activities. 
Figure 6 Physical system 
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 5.3 Applying “Process Vision” 
During the previous steps of modelling, we built up an intermediary supply chain model by identifying 
the organization’s structures and the environment in which they operate. In the following section, we 
refine the model by integrating different types of processes. This integration depends on the role and the 
decision-making of the different systems. 
 Monitoring System: into this layer, we identify two kinds of processes that could be described as 
Monitoring and Control Processes (MCPs) and Strategic Processes (SPs). MCPs are short and 
medium term management processes: their role is to control the system according to the perceived 
disturbances, but also to drive and evaluate the SSC’s local performance and in the overall supply 
chain. The SPs, corresponding to the management processes in the long term, appear in the overall 
supply chain. The decision at that level must be made in coordination and interaction among all the 
SSCs integrated in the supply chain. 
 Execution System: into this layer, we identify the management processes in the short term and they 
can be described as Operational Control Processes (OCPs). These processes allow the actors to 
synchronize and control the flow circulation in the physical layer. 
 Physical System: into this layer, the Physical Processes (PhPs) correspond to the succession of 
operations on resources. They define the transformation stages of the product. A PhP can be 
supported by one or more SMEs. 
5.4 The final conceptual model 
At this step of the methodology, the final conceptual model is built. This model is divided into two main 
sub-models: the first being the sub-model of the overall supply chain and the second is the sub-model of 
network organizations involved in the supply chain. 
The overall supply chain model focuses on the organizations and processes that coordinate the 
different activities. This model is presented in Figure 7. 
Figure 7 Global supply chain model 
 
 
 
 
 
 
 
 
 
 
The SSC model corresponds to the structure of the SMEs network as well as the supported processes. 
This model is presented in Figure 8. 
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 Figure 8 SSC model 
 
 
 
 
 
 
 
 
 
 
 
 
 
In this section, a conceptual model for a SMEs network in the field of mechatronics has been built. In the 
following section, we integrate some mechanisms which define some management practices. 
6 Integration of some management mechanisms in the model 
The primary factor of the integration of management practices in a supply chain concerns the use of a 
communication mechanism to synchronize the different flows (physical flows, information flows and 
financial flows). In a supply chain, we can find several types of actor relationships depending on the 
nature of their goals and their degree of involvement. Indeed, Wong et al. (Wong et al., 2004) highlight 
that in a supply chain, supply chain management is based on three types of relationships: coordination, 
cooperation and collaboration. 
In most cases, these mechanisms of management are used in a similar way to those used in 
coordination. However, according to the literature, each mechanism has its own characteristics. 
Before describing a relationship between two actors in a supply chain, one must consider the criteria 
relating to: objectives, risks, profits and formal exchanges (Table 1). 
 
 
 
 
Table 1 Communication mechanisms 
 Collaboration Cooperation Coordination 
Objective Common Not regrouped Common 
Decision-making Common Individually Common + actor decision maker (in such a case) 
Benefits Shared Individually Shared 
Resources Shared Individually Individually (but known by others) 
Formalism Formal Few formal Formal 
Risks Shared Not shared Shared 
In the proposed model, we can distinguish two possible relationships. The first one corresponds to the 
coordination of the activities between several SSCs in the overall supply chain. The second, 
corresponding to collaboration, is an internal communication mechanism between the actors involved in 
the same SSC. We have not chosen cooperation as an integration mechanism because it does not meet our 
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 needs. Indeed, we have based our choice on resources, benefits and risks sharing, and common decision-
making and objectives. 
6.1 Coordination in the overall supply chain 
SSCs will coordinate their activities in order to achieve the supply chain’s overall objectives. At the 
overall level, each SSC has a limited perimeter of influence. For this reason, a SSC needs to 
communicate with other SSCs to face the environment disturbance by coordinating their activities and 
local objectives in order to achieve the overall objective. Coordination will be done through the exchange 
of the physical flow between Physical Systems in the SSCs. The physical flow exchange is unidirectional. 
Coordination also occurs between the Monitoring System of SSCs through information flows and 
performance indicators. In this case, the information exchange is bidirectional. This coordination takes 
place in the following scenarios: 
 Initial configuration of the system: SSCs interact in order to set and coordinate their goals in the 
overall supply chain. 
 Environment disturbance affecting all the goals: if a disturbance occurred in a Physical System of a 
SSC which requires a modification of its local objective and which affects other SSCs objectives, 
coordination between SSCs is necessary in order to find an appropriate solution to the problem. 
 Reconfiguration of the system: if SSCs recognize that the current system configuration cannot 
achieve the overall objective, the interaction between SSCs is required to set new objectives 
according to their experience. 
6.2 Collaboration into the SSC 
The SSC represents a SMEs network collaborating to reach a local objective. The collaborative process 
takes place according to the following scenarios: 
 Physical system synchronization: in the Execution System of the SSC, actors synchronize their 
information and their actions. This collaboration is frequent in the SSC in commonly encountered 
situations 
 Monitoring SSC: monitoring and control of the SSC will be based on the performance evaluation and 
the resolution of new disturbances in the physical environment which do not disturb the other SSCs’ 
objectives. 
7 Industrial case 
The case study presented here deals with a SMEs group that acts as mechatronic providers in France and 
the Benelux countries. The products are manufactured in factories in China and Thailand. Then, they are 
distributed worldwide by providers such as the one studied. 
The production process is invisible to providers. Indeed, in this example, customer needs (forecasts 
and demands) are gathered annually by decision-making actors in the network. After that, the forecasts 
are sent to other organizations involved in production planning. The visibility in this supply chain is 
defined by the geographical location. 
In order to be consistent with the conceptual model presented earlier, we consider the example of this 
supply chain as a node between several sub supply chains (SSCs). Let us call this SMEs network “SSC-
France” and the other networks “SSC-related country”. Thus, we get a model of the overall supply chain 
which is reflected in Figure 9. 
 Figure 9 Global supply chain of SSC-France 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
In this model, we have identified the different networks in the supply chain example. Then, we have 
identified the structure of the SSC-France network and its processes. We have studied the actors of the 
SSC-France depending on their role and their level of decision-making according to the conceptual 
model. We have also studied the processes that are supported by SSC-France and have sorted them into 
the categories of the SSC conceptual model previously identified. 
7.1 SSC-France actors 
In this part, we will categorize the actors in SSC-France according to their role. The different roles as 
well as the number of actors for each role are listed below: 
 Logisticians: they are actors who supervise the flow of cartons from their arrival at Marseille docks 
until their delivery. They coordinate the activities of the other actors in the SSC, plan the SSC’s 
requirements and monitor the evolution of the physical environment and delivery conditions. They 
also manage reverse logistics in litigation cases. For this role, we will identify 4 SMEs. Each of them 
has a specific monitoring role according to the evolution of the processes. We will designate these 
SMEs L1, L2, L3, and L4. 
 Storehouse: these are organizations that support the storage of products and the preparation of orders. 
In this kind of role, we identify two actors which we will denote S1 and S2. 
 Carrier: the SSC deals with 2 transport companies according to the travel mode, destination and type 
of delivery. We will designate these 2 SMEs by C1 and C2. C1 handles transportation from the 
warehouse to customers or to another carrier in the case of some Benelux countries. C2 is 
responsible for transporting cargo from China or Thailand. This transport is done in the case of 
procurement to meet customer’s orders. 
7.2 SSC-France processes 
In this industrial case, we identified many processes which are managed by SSC-France. These processes 
can be classified into five macro processes (in reference to the SCOR model): plan, distribution, 
outsourcing, deliver and return management. Each macro process is divided into many processes carried 
out by one or more actors. Therefore, we will consider four physical processes in our example: PP1, PP2, 
PP3 and PP4. 
Global Supply Chain Model of SSC-France
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 7.3 The conceptual model of SSC-France 
In this section, we refer to the modelling concepts, an identified entity from the industrial case. 
Actors 
L1, L2, and L3: Monitoring Actors (MAs). 
S1: Monitoring Actor involved in the Execution System as well (MA). 
S2, C1 and C2: Execution Actors (EAs). 
Resources 
In our case, we need 3 resources to achieve all the processes. 
Processes 
PhP1, PhP2 and PhP3: Physical Processes. In this case, physical processes can be supported by only 
one resource. 
 
According to this correspondence, the conceptual model of the SSC-France is shown in Figure 10. 
 
Figure 10 Conceptual model of SSC-France  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
8 Conclusion and perspectives 
Mechatronic Small and Medium Enterprises integrate complex supply chains whose overall scopes are 
sometimes not visible. SMEs collaborate to achieve one or more processes in order to respond to the 
supply chain demands quickly and to survive the environment disturbances. 
In this paper, we have analyzed SMEs in a mechatronic environment, developed a modelling 
methodology and proposed concepts dedicated to supply chain modelling and simulation. This 
methodology and these concepts were applied to an actual supply chain which is mainly composed of 
SMEs. We have also identified the communication mechanisms to manage and monitor the SMEs 
network and the supply chain. 
A major perspective for this work that is being carried out at the moment is to study the dynamic 
behaviour of each concept. The final aim of such research is to implement a simulation platform for 
supply chains that mostly involve SMEs. 
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